Kinetic analysis of a trehalase-overexpressing strain grown on trehalose: a new tool for respiro-fermentative transition studies in Saccharomyces cerevisiae.
The aim was to demonstrate the use of a trehalase-overexpressing Saccharomyces cerevisiae strain grown on trehalose as a valuable tool in the studies of respiro-fermentative transition at a reduced scale. A trehalase-overexpressing strain was cultivated in synthetic medium on trehalose under aerobic conditions. This strain grew at a maximum specific growth rate of 0.16 h(-1) and showed a pure oxidative metabolism. Glucose pulse experiments were carried out in this system in order to quantify the short-term Crabtree effect. These data were then compared with glucose pulse experiments carried out in the conventional way with the wild-type strain in glucose-limited chemostats. Glucose-pulse experiments in aerobic batch cultures grown on trehalose led to a metabolic respiro-fermentative transition similar to the one observed in glucose-limited chemostats. This cultivation system allowed us to quantitatively mimic at the flask scale the Crabtree effect observed in conventional chemostat studies. This study is of primary interest in S. cerevisiae studies in which: (i) the implementation of oxidative growth is required (as with studies of the Crabtree effect and heterologous protein production); (ii) small-scale culture systems are required (e.g. high-throughput mutant screening and isotopic labelling experiments).